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1.0 INTRODUCTION. 

The Control Nesory w ✓ Dual dank Sal. Rodula provides IK bytes of RAN 
and up to Iftt bytes of RON# organised In 2 selectable MK banks. The 
nodule cooounleates with the processor over a top plane bus* thus ol lo- 
sing the processor to operate at Its vailsui rate by ellolnatlng the 
bus contention and handshake protocol of the bottos plane bus. 

The RONs contain the operating flrevore fa r the ternlnal. The RAN 
provides for a fast access scratchpad for stack operations and progron 
variables. 


2.0 OPERATING PARAMETERS. 

A lusiarr of operating paraseters for the Control Nesory u/ Dual Rank 
Sol* Nodule Is contained In tables 1.0 through 5.1. 


Table 1«0 Physical Paraseters 


xssssstttszsxussssassaasssBSsaassstsssBssrsssssssssscssxasssszrstsssstUKsscsss 


Part 
Nun bar 

Z»Z3I«3XU:Z 


| Size CL s V x D» | Weight 

Nonenc! ature j ♦/-0.100 Inches | (Pounds) 

333333333Sg3CS3SS33S«S3SSXSXSS|sSS33:S33K333333SSS3S8at|33Z333tK 

I 

RON Control Nesory PCS | 12.9 s 9.0 s 0.5 \ 0.56 

I 

I I 

BtKS3k33asSes:3333:3333K3533SK33B«3«SSSS:SS333:t3333 31ZS33»I SBSSBSISBSSSSBS 


02690*60243 


j Nusber of Backplane Slots Required: 1 | 

I I 

33BI3&fB3SBSS<SB333S33SS83S3BB8CSS:i::SS3:i3338S333BS33Bf3IS33BB3XSS«SSBB3BSSSB3 
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Table 2*0 Reliability and Environmental Information 

tzs>Bsrs2S8s:3Sssssit:i?ssssBsxK:s::s::rr:5s::s::rs:3:sc::z:::s3::st::rssssBsxci 

I I 

| Environmental: 1 X I HP Claai H ( I Other: | 

I I 

| Restrict Iona: Type tested at product level | 

I I 

I I 

|SS88SZfS:383K3t333r3S3SS=333SSS8S3!3:i8::s:3:33::C8SSSZ3»S5SS3S3S:sSrSS:S3r3S I 

I I 

| 7 a1lure Rate* 0*0537 Cpercent per 1000 hours) | 

| 2*0121 (with 12 ROMs loaded on PCAl j 

333S:S3SS333333CS33S3333SSSS3£S83333S3333333:333:33tS3SS3S33S3S3rZ3S38Z3S:3SZSSX 


Table 3*0 Power Supply and Clock Requirements - Measured 
(At e/-5X Unless Otherwise Specified) 

r* ***** \ * 


♦5 Volt Supply 
• 5R0 aA 


♦12 Volt Supply 

• ■* 


NOT APPLICABLE 

383333333333338333333333333333*33X3333 

115 volts ac 
0 A 

NOT APPLICABLE 


-12 Volt Supply 

• mA 

NOT APPLICABLE 


♦#2 Volt Supply 

• nA 

NOT APPLICABLE 


333333333333333333333333333333333383383 

220 volts ac 
• A 
NOT APPLICABLE 

XSS33S33S33388SS33333338S3S33S3:S8S33S333S3SS3S3SSaS8SS8333SS3SZ3S3SSS33388S83 

Clock Frequency: NH» 

NOT APPLICABLE 

3S3t3:xSXSSZEJCSS3:aS3 SSXSXSXSXSSXXStXStgSZCSSSSSSSSXSSSSSXSSXSSSSSXSXStStSSSXXBSXStt 
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Toble 4*0 Switch Definitions 

3ezi3:i::xs::ss:?s::::::xs:r::2c:s:::::sr:s:::::2:z:::::s:3i:zs:s:8:s:szs:m&xe 


1 

i p re 

| Function | 

1 (Designation 

j :xs:rr::::s < ::x 
« 

j CLOSE | 

OPEN | 

Z33322333Z25S33333S33SCBCSCB3 | 

A 

1 1 1 

| ROR ENABLE j The corresponding 8 block j 

| CRM! | of ROM Is enabled. | 

| ( 1 1 2 » 3* » 12 ) | | 

t 1 1 

1 

The corresponding ft block | 

of RON Is disabled. | 

» 

1 

| BSO 

1 1 
| Bonk 0 responds to BANK SEL. | 
j 1 Ine equol to o *0*. j 

1 

Bank 0 responds to BANK SEL.j 
line equal to a •!*. j 

1 

I oso 

1 1 

j Sank 0 responds to 01SB. RON) 

I line equal to o *0*« j 

1 1 

1 

Bank 0 responds to OISB. ROM| 
line equal to a *1*. j 

1 

| 8S1 

1 1 

| Bank 1 responds to BANK SEL.j 

j line equal to o *0*. j 

Bank 1 responds to BANK SEL.j 
line equal to a *1*. I 

t 

| 0S1 

1 1 

j Bank 1 responds to 01SB. R0M| 

j line equal to a »0*. j 

■ i 

Bank 1 responds to OISB. RON) 
line equal to a *1*. j 

■ 

| LRE 

1 1 
1 t 

| The lover 512 brtes of RAM | 
j ore disabled. | 
1 1 

1 

1 

The lover 312 bytes of RAM j 
are enabled. j 

1 

) URE 

1 1 

j The upper 512 bytes of RAM j 

| ore disabled. 1 

1 1 

t 

are enabled. I 

1 

| 410 

1 t 

| 4AM responds to AOORIO equal | 
| to a »0*. | 
1 1 

1 

RAM responds to AOORIO equal | 
to a | 

1 

| All 

1 1 

| RAM responds to ADDR11 equal | 

| to a »0*. | 

1 1 

1 

RAM respcnds to A00R11 equal j 
to a *1*. | 

1 

| A12 

1 1 
| RAM responds to AD0R12 equal | 
| to a # 0*. | 

RAM responds to ADDR12 equal | 
to a "l’« | 

1 

| A13 

| RAM responds to ADOt.13 equal | 
| to a •O*. | 

1 I 

1 

RAM responds to A00R13 equal | 
to a '1*. | 

1 

| A14 

1 1 
j RAM responds to ADDR14 equal j 
| to a •0*. | 

1 

RAM responds to A DDR 14 equal j 
to a • | 


2BUlX«SSMa«SI81SSS3*IHSSBSrS«»IHB833St3S3SSS:St3XX2«SS«23SIB«gSSK3SrSICS«t 
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>nnector Information 


Signal 

Oetcrlotlon 


♦3 Volt Power Supply 

Ground Coooon Xeturn (Power and Signal) 

> 

) Not Uted 
) 


* 


Ground Coonon Return (Power and Signal) 
Not Used 


> 

) Not Used 
) 

Bus Controller Priority In 
Bus Controller Priority Out 

> 

> Not Used 

> 


sss:sss::r::;::::s::s3s:3ssis»isi«s3«si:t8s3s; 
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Table 5*1 Connector Information 


su»?s>:tis::zs::rz:s3:issEs::: 

Connector | Signal 
and Pin No* j 
»zsse:ss:e::| 

P3# Pin 


-14 

-20 

-21 

-2;' 


No* | 

Naae | 



1 | 
i 

GND | Ground 

1 



1 

2 | 

■ 

aooro 

1 Address 

| 

Bit 

0 

1 

3 I 

A00RI 

1 

| Address 

i 

Hit 

1 

4 | 

■ 

A0DR2 

1 

| Address 

| 

Hit 

2 

1 

5 | 

■ 

A00R3 

1 

| Address 

i 

Bit 

3 

1 

6 j 
■ 

A0 OK 4 

1 

| Address 

| 

Bit 

4 

1 

7 j 
• 

A00R5 

| Address 

a 

Bit 

3 

1 

B | 
• 

AD DR 6 

S Address 

Bit 

6 

1 

0 | 

A00R7 

| Address 

| 

Hit 

7 

10 | 
■ 

ADORA 

1 

| Address 

1 

Bit 

a 

1 

It 1 
• 

AD OR 9 

| Address 

• 

Bit 

9 

1 

12 | 

AD0R10 

| Address 

i 

Bit 

10 

1 

13 | 
■ 

A00R1) 

1 

| Address 

1 

Bit 

11 

1 

1 

a 

AO OR 12 

1 

| Address 

■ 

Bit 

12 

1 

15 | 

i 

A00R13 

| Address 

• 

Bit 

13 

1 

lb | 
• 

A00R14 

| Address 

A 

Bit 

14 

1 

17 | 
| 

AD0R15 

1 

j Address 

■ 

Bit 

15 

1 

ia | 

top"actTve 

i 

| Negative True* 


SCAD 

yam 

STNC*PHASE1 

0NO 


::r:s:s:::::n::ss::::s::s::sx::s: srsssssxosse 

SI gnal 
Description 


Modulo Address Recognition (High 
Causes a Bottoa Plane Bus Cycle)* 

High Indicates Too Plane Bus Oata Should 
Be Gated On* 

High Indicates Top Plano Bus Oata Is Valid* 

Sync signal froa the processor (BOSOA-2) 
and PHASE! clack aro ANOed together* 


scistctmis::Es:::tiimcss;ssi 


-round 

iscsssssrszsssisnis 


sssts:ss333m:stmsimssBi 
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:ieiicissm::::: 

Connector 
and Plu No* 


P3# Pin A 
-B 
-C 
-D 
-t 
-F 
-M 
-J 
-K 
-L 
-N 

-N 

-P 

-R 

-S 

-T 

-U 

-¥ 

-W 

-X 

-7 


I «* I 

icmasssnissss: 


Table 3*1 Connector Information CCont f d*l 


Signal 

Naae 

SSSSaSSSSSSSSSS 

8 NO 
OB1TO 
DBIT1 
DBIT2 
OBITS 
0BIT4 
08IT5 
OBITS 
OBIT 7 

BANK SCL. 


Signal I 

Deacrlptlon j 

s:sss3:ss:ss:::sss3SESs:ss:rss3tsts:s:stssxsj 

Ground t 

Data Bit 0 | 

Oata Bit 1 | 

Oata Bit 2 | 

Oata Bit 3 f 

Oata Bit 4 | 

Oata Bit 5 | 

Data Bit G | 

Oata Bit 7 | 

Not Used | 

Rank aelect bit t one of the too \ 

bank aelect lines* | 

Not Uaed 1 


I/O 

SYNC 


Negative True* (Lou) Indicates 
(A15 A14 A13 A12I = C10001H and 
output device selection* 

Sync signal froa the processor (B0B0A-21* 


HO 

DISABLE ROM 


Not Used 

High ‘Indicates lirlte or Output Cycle* 
Used as another bank select bit* 


NENR 


GNO 


|> | 

!> Not Used | 

|> | 

| High Indicates Current Cycle Is a Meaory | 

| Read* j 

| Not Used | 

| Ground I 


33»3X3SIS3SS8SSSt(S3333X|33:S«3:aXC3SSS33SSIi:«S»SBCXS33IISSX 
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Table 5.2 Test Connector Information 


ssxs::ssssss::zs::z: 


Connector 
and Pin No. 

ssss:ss:sxs:ss 

P2$ Pin 1 

- ? 

- 3 

- 4 

- 5 


- 6 

- 7 

- ft 
• a 

-10 


I -11 | 

I I 

I *12 I 

I I 

| Pin -13 | 

| through | 

| Pin -13 | 

sz3ss:s»sss:scs:xss 


ssszssssssssissssz 

Signal | 

Name j 


A9US6 

ABUS4 

RONOO 

ABUS9 

MONO? 

ABUS2 

ABUSO 

RON04 


ROftl 1 
R0N13 


sssxsss 


> 

> 

> 



Signal 
Oescrlpt Ion 

Internal Address Bus Bit 6 

Internal Address Bus Bit 4 

fteaorr Block 1 Select Line 
Internal Address Bus Bit 9 
fteaorr Block 3 Select Line 
Internal Address Bus Bit 2 

Internal Address Bus Bit 0 

fteaorr Block 3 Select Line 

Not Used 


ssrssccss 


sx=cxszz 


ftceorr Block B Select Line I 

I 

fteaorr Block 10 Select Line j 

1 

Not Used j 

I 

SS:33S3S33XSX8X333X33ZSSS3SS3S3ZS1ZSBZI 
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Table 5*3 Teal Connector Information (Cont*d*l 




Connector 
and Pin No* 

sssxssBssssrss 

P2# Pin A 

-8 

-C 

-0 

-t 

-F 

-H 

-J 

-M 

-L 

-N 

-N 

-P 

-R 

-s j 


Signal 

Naae 

ABUS? 

ABUSS 

ABUS3 

ABUSS 


ROMOl 
ABUS1 
R0N03 
RONOS 
R0N10 
R0M1 ? 
R0M14 

R0N15 


l> 


Signal 
Deter Ipt Ion 

:.::=s:r:x:::s:::::::::: 52 : rs: 

Internal Address Bi*s Bit ? 

Internal Address Bus Bit 5 

Internal Address Bus Bit 4 

Internal Address Bus Bit 8 

Not Used 

Memory Slock 2 Select Line 
Internal Address Hut Bit I 
Memory Block 4 Select Line 
Memory Block 6 Select Line 
Memory Block 7 Select Line 
Memory Block 9 Select Line 
Memory Block 11 Select Line 
Not Used 

Memory Block 12 Select Line 
Not Used 


xsi8s:issxss2:sss:ssr:2t:«sssss3^xxszix2:z::sxcs:sss33X32iss3ssx3>ixsm2ns:s8 
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3*0 FUNCTIONAL DESCRIPTION* Refer to the block dlagrao (figure 11* schena- 

tlc dlairan (figure 31* tiling dlaqraa (figure 21* component location 
dlagrao (figure 41* and parti lilt (02640-602431 located In the appen- 
dix* The 02640-60243 ROM and 02610-60241 EPROM Control Mesory PCA uae 
the taae block* and tlalng diagram* 

The Control Neoory w/ Dual Bank Select Module provide! progran itorage 
In Read Only Heoory (ROHI for the Proceeaor (80S0A-21 Module which con- 
trol! the functions of the terntnal* By coaaunlcatlng over the top 
plane bus* the oodule pernlti the processor to operate without any wait 
■totes during Instruct Ion fetch and stack operations* The block dlagrao 
shows the functional conf Igurat Ion of the nodule* 

The board Is design to use HOSTEK MK36000-4/9 Rons with access tines 
of 250/130 nanoseconds or MOTOROLA MCM68B364 Rons with access tine of 
250 nanoseconds* 

Note: These ROMs have power down capability when they are not sele- 
cted* 
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3.1 DATA AND ADDRESS DRIVER LOGIC • 


3*1*1 The doto drivers ore bidirectional buffers which present olnloun load- 
ing to the CPU and synchronize the ooveoent of data along a bidirectio- 
nal bus on the PCA* The drivers are enabled only when the control logic 
deterolnea that data Is reoulred at the CPU or at the local RAN* There 
la one set of drivers for transferring Inforaatlon froo the PCA to the 
CPU and another for bringing data froo the CPU to the local RAM* 


3*1*2 Data on the top plane bus IPS connector! Is applied to the Inputs of 

U1S and driven onto the Internal bldlrect lonal data bus (DBUSO- DBUS7) • 
Data from the ROMs (IK by 0 bits! Is driven onto this sane Internal 
bldlrect lonal bus* Address Inforaatlon Is buffered on the processor 
ISOAOA-2! PCA* driven onto the top plane bus* and then through U24* and 
U25 to the RON and RAN Input pins* 


3*1*3 The least significant 13« and 9 address lines distribute address Infor- 
aatlon throughout the RON and RAN arrays*respect1ve1y* The 7 highest 
order bits are essoined to deteralne whether or not the PCA Is being 
addressed* 


3*2 RON ARRAY ANO RAN NENORT* 


3*2*1 The Control Neaory PCA Is designed to work with the Nostek 44K RON 

(part nuaber 34000-4/5! or Notorola (part nuaber NCN4SS3S4!* The RON 
chips are e»r* progressed* 250/300 nanoseconds access ties* 44K bits 
organized as 0K by 0 bits* 

3*2*2 The RAN chips are static 4K N- channel NOS devices that are organized as 
IK by 4 bits* 



IS 255-91243/12 
Rev JUN-10-R0 


l M33 

Control Ntaorif W / Oust Bank Select Foodie 


3.3 RAM ENABLE LOGIC • 


3.3.1 The IK RAM It aide up of tuo IK by 4 static N-chennel aoi chlpu The 
RAM oay oe petitioned anywhere within the range 36-64K by utlng the 
addreta select twitches A14« A13« A12* Alls and A10. A 7-blt cooparotor 
determines when the RAM block It being addresssed. The constant being 
applied to the coaiparator It set aa per the description of the twitch 
settings (tee Table 4*01 • The URE and LRE select twitches alto allow 
the Rfth to be configured at an upper or lower 512 byte blocks or to be 
entirely disabled or enabled (Lee Table 4.01. When the cooparator reco- 
gnizes the address applied to Its the RAHt are enabled and the ROMs are 

disabled • The coaparator logic also returns a TOP ACTIVE signal thro- 
ugh the TOP ACTIVE logic. 


Display Neaory Map showing an esaople of RAM positioning. 

»iss3C3s:s::::ss:s:sss::rc:ss FFFF (64K! 


EOOO (37KI > IK of RAN positioned 
1 between 56 and S7K. 

0E00 > LRE enables OCOO to 

y DOFF. URE enables 
OCOO (36K) 1 OEOO to DFFF. 

Add* 'ss Switch Settings 

3333X52ZS SS ZS 233333BXSS 

| A 14 Open | 

| A13 •••••• Closed t 

j A12 •••••• Open j 

I All .•••«• Open | 

| A10 •••••• Open | 

IM3XC33X332SS3SSStSZSKtC33332 COOO ( 4 8K 1 3S3S 3X3333333 3333333133 

Note! All the switches on the board can be replaced by junpers. Insert 
luopers for closed switches. 


3.3.2 The CPU provides all the set up and hold tlaes required by the senary 
chips. Figure 2 shows the read and write tlolng relationships. The 
write signal Is used to disable the RAM outputs and the WO signal Is 
used to direct data free the processor to the RANs. The WRITE pulse 
causes the RANs to store the current state of the data lines at the 
location addressed by the address lines. 


Upper 512 Bytes of RAM 
>900 99999 99 99 098999 09 99i 
Lower 512 Bytes of RAM 
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3.4 RON FNAHLC AND BANK SELECT L061C • 


3.4.1 Each of the BK RON chips say ba Individually disabled. This feature 

perelts substitution of specialised flrevare for specific applications 
without requiring a cooplete new set of aaek programed RONs. tf an RK 

RON la de-selectedt the RON ENABLE logic ulll not return a ToFIcTIvr 
signal when an access Is aade to that BK block. By using an tPRON PCA» 
It Is possible for an EFRON to reside In the saee address space as a 
disabled RON* thus a substitution aay be accoepl Ished. 


3.4.2 The BANK SELECT LOGIC allows the placeaent of each 48K RON array at 1 
of 4 111 blocks. The bank nusber Is selected by the D1S RON and BANK 
SCL. lines. The switches BS0« PSOt BSl* and 0S1 are used to set the 
bank address that each 4NK bank responds to. On board logic prevents 
either bank froa being accessed If both have been assigned the saee 
bank nuaber Case Table 4.01. 


3.3 TOR ACTIfE « A NO READ LOGIC • 


3.5.1 The TOP ACTIVE LOGIC recleves enable signals froa the RON and RAN 

enable logic and returns a negative true TOP ACTIVE signal to the 
processor ( 8080A-2 ) PCA • 


3.3.2 The READ LOGIC esaelnes the status froo the processor ( 8080A-2 ) 
PCA to deteralne If the cycle Is going to be a read. 


This allows the TOP ACTIVE LOGIC to return a TOP ACTIVE signal 
In tlae to prevent a bottoa plane aesory cycle . 
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4*0 TIRIN8 CONSIDERATIONS* 


4*0*1 The 80804*2 Processor Is driven by o clock which hss o basic period of 
400 nanoseconds* There are two clock signals which drive the CPU and 
ore generated on the Processor (8080A*2> PCA* These clock signals 
govern the tlalng of addresses coning froa the C*U end deteralne the 
sot up Uses required for Inforaetlon that Is returned froa the aeaory 
to the processor* The tlalng dlagres (figure 2!« shows the tlalng for 
PHAiCl end PHASE2 end the resultant access tlae that Is avallabe at the 
pins of the CPU* 


4*0*2 Addresses bocoae valid at the pins of the processor a aaxlaua of 149 

nanoseconds after the rising edge of PHASC2* Data oust be valid at the 
processor 147 nanoseconds before the loading edge of the T3 PHASF2* 

The tine required froa output of the address until the data oust be 
valid at the CPU Is 458 nanoseconds* 


4*0*3 The tlae required to return the TOP ACTIVE signal Is also shown 


In figure 2* The TOP ACTIVE signal prevents a bottoa plane aeaory 
cycle* The tlalng required for tho return of this signal Is 28/128 
nanoseconds for 400/900 nanoseconds processor's clock cycle* 

Notes the tlalng dlegrao Indicates the worst case possibilities* 























P 3Z0 WRlTf r- 


t t»\ i .».»,« # I/4J 
m tkc T liMMD. 
























Mourt 4 

RON Control Mooory RCA Components Location Olegraa 

i32H-«12« 












RtplactaMt Parti 


Rafaranca 

Datignation 



HP Part 
Numbar 




otno ?»?v 

0140 43S« 
0160 4334 
•1*1 4334 
0140-4334 

0140-4354 

• (#>0-4334 
•141-4334 
0160- 4334 

0140 4334 

•160-4334 

0141 4334 
•160-4354 
0140 4334 
0(60-4334 

0(40-4334 

0(60-4334 

0(40-4334 

•(60-4834 

• I 41 4334 

•(40-4354 
0(41-4834 
•(40-4334 
0(41 4334 

IBII-OPHO 

( Hti onto 
1 lll- 0»0 
(Rtl OIOS 
(■10-030? 

101(0(03 
(•10-030? 
•601-1038 
0483 I 0?8 
•601 (323 


3(l( -204? 
3(0(- 17R3 
31 01-2134 

1R70-2073 
(810-0341 
1R20-I2R7 
( B 2 I - ( 200 
( 070-1 200 

(821-2024 
(■20-2024 
(810-0342 
(•?•- ( 207 
(821- (10? 

(■20-1431 

(B 2 i ooao 

(■20- (322 
(820 (2(4 
IR20-12I4 

1820- (207 
(■20 1144 
(B 20 -(((l 
(■ 20 -OOOU 
(820 ((00 

(200-0341 
(201-0341 
(200-0341 
(200 0341 
(200-0541 

(201 0341 
(200-0341 
120( 0341 
(200-0341 
(201- 1341 


Dttcrlption 



06« coNiom hc«ni*t-pca 

DAT4 CON i »- 2024-4? 

CAPACITOR r«D 2?OF«SR-10X ?3WDC 41 
CAP AC 1 TOR -F ND .OIUF *-?»( SOWDC CrO 

capacitor-fid ohjf «-?ox sovdc cro 

CAP AC I TO* -F KB . 0 1 Ilf *-20X SOWDl'. cro 
CAPACITOR- FID Otllf *-?0X SOWDC Cf» 

CAP AC I TOR -f ID OIUF ♦ -20X SOWDC CFO 

capmCitor rin oiuF «-tox sowoc cro 

CAP AC 1 TOt -FID . • 1 UF 6-20X SOWDC CFO 
CAP AC I TO* -F ID . •lUF ♦ 2IX 301# DC CFR 
CAPACITOR -FID OIUF 4-?0X SOWDC Cr» 

CAPACITOR FID OIUF «-20X SOWDC CF* 
CAPACITOR FID .OIUF • -20X 30VDC CTO 
CAPACI TOR- FXD OIUF «-?4X SOWDC Cl* 
CAPACITOR-FID OIUF ♦-20X SOWDC CFO 
CAPACITOR -FID .OIUF «-?IX 30WDC CIO 

CAPACITOR-FID OIUF «-20X SOWDC. Cl* 
CAPACITOR-FID .OIUF *-20X SOWDC CF* 
CAPACI TOR -FID .41UF ♦ -20X BOWDC CF* 
CAPACITOR-FID .OIUF «-2IX 30WDC CF* 
CAPACI TOR -FiD OIUF *-80X SOWDC CC* 

CAPACITOR FID .OIUF «-2(X SOWDC CF* 
CAPACITOR-FID .IIUF *-2(X SOWDC Cr* 
CAPACITOR FID .OIUF • -2IX SOWDC MO 
CAPACI TOR -FID .(IUF ♦ -20X SOWDC CF* 

NETMORK-REU 10 B1PI0.0K 088 I * 
NETWORK -RCR 10-31P10.SN 088 X * 
NETWORK-RFS 10 BIP10.0K 0H8 I D 
NETWORK-RFS R-SIP47.0 OH8 I 4 
NETWORK RF8 R DIP47.0 088 I 4 

NOT WORK -*f ■ ■01P47.0 OH8 I 4 
NETWORK RE* R-SIP47 . ■ 088 X 4 
RESISTOR 1* 8X , 25W FC TC--400/#40* 
RCRISTOR IN 5X .PSW FC TC« 4((/«A(( 
RESISTOR 1 3K SX ,23d FC TC--40I/4700 

RiRIBTM IN SX .238 Ft. TC> 4(0/«4(( 

R81TCH-T0CCI ( 10- (A MS 
S8ITCH-T0C.CLC R IA MS 
SWITCH-TOGGLE SIAM 

IC RISC TTL IS 
XC-21 I4A-S 

IC CATC TTL Lt CXCL-MO* QUAD 2-I8P 
IC 8UXR/DATA-IF1 TTL IS • TO-I -LI8F 
IC 8UXR/DATA-SFI TTL LI S-T0-1-LI8C 

IC 0«W* TTL LS LI Nr Ml* OCTL 
IC DRW* TTL Lt LINE DRW* OCTL 
IC-21 14A-B 

IC GATF TTL LS FXCL-MOR QUAD 2-I8P 
IC GATF TTl LB 8AND QUAD 2 INP 

IC GATE TTL 8 RAND QUAD 2 INP 
IC GATF TTl S RAND DUAl 4- INP 
IC CATE TTL S NOR QUAD 2 INP 
IC DCDR TTl. L* 3-TO-R LlNf 3-IMP 
IC DCDR TTL Lt 3-TO-R-LINt 3-IMP 

1C GATE TTl LS CXCL-MO* SHAD 2INP 
\C GATE TTL I • NO* QUAD 2- INP 
1C FT TTL LS D-TVPC POS-f DGE-TR 16 
IC MJXR/DATA-BCI TTL • 4 TO-1-LINF DUR 
1C INW TTl Lt NTX 1 -INP 

SOCRFT-IC 24-CONT DIP DIP-SLD* 

SOCKET -IC 24-CONT DIP DIP-SLSR 
SOCKrT-lC 24-CONT DIP DIP SI DR 
SOCXET-IC 24-CONT DIP DIP-S12R 
SOCXFT-1C 24-CONT DIP DIP- SI DR 

SOCXET-IC 24-CONT DIP DIP-tlDR 

socxrr-ic 24 con t dip dip-sldr 
SOCNET- 1C 24-CONT DIP DIP-DlD* 
■OTxrT-IC 24-CONT DIP DIP-SI.DR 
UOCKE T- 1C 24-CONT DIP WIP-DtD* 


Mfr Part Numbar 


(PMO-EBI’PS 


0 1 80-2879 
(160 4334 
0 I #.0-4334 
• * 40 -4334 
0 40-4334 

•140-4534 
0(40-4354 
R140-4S34 
01 <1-4334 
•(60-4534 

0(60-4354 

*160-4334 

0(60-4334 

*160-4534 

(160-4554 

*(60-4334 

0(61-4334 

9(40-4334 

0(40-4334 

0(6(4334 

0(40-4354 
0(40-4334 
B (40-4334 
0160-4334 

2(04(03 

210A1R3 

210A1R3 

2080470 

20DD470 

208*470 

2001470 

CR1023 

CD(0?3 

CR1S23 

CDI02S 

3(01-2(42 

3101-IVR3 

3(01-2134 

SN74LS243N 

P2114A-S 

SN74LS244N 

SN74LS281N 

SN74LS25IN 

SN741 S244N 
SN74LS244N 
P2114A-B 
BN74LS744N 
SN74I SOON 

BM74S3RN 
SN74R20N 
SN74S02N 
SN74L813IN 
SN741 SI3RM 

SN741 S244N 
BM74LSD2N 
SM74LS74AN 
SN740IS3N 
IN74I S04N 

1200-0341 
1200 -DB41 
(200-0341 
(200-DB41 
1200-0341 

1200-0341 
1 200*0341 
(200-DS4I 
1 20 0-1341 
1200-D84I 




















UtplKMblt Nm 


SStTon Number S \<**\ cSd. Mfr P«rt Numbr 
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